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Disposition of Claims 
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DETAILED ACTION 

Drawings 

The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the transition portion must be shown 
or the feature(s) canceled from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures 
must be renumbered and appropriate changes made to the brief description of the several views 
of the drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1 .121 (d). If the changes are not accepted by the examiner, the applicant 
will be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 

Claims 10 and 26 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 10 and 26 are indefinite because it is unclear how the configuration can be 
"cylindrical" with the claims requiring a "conical" configuration. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 1 03(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1, 2, 10, 1 1, 15, 22, 23, 25 and 26 are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Hotomi (U.S. Pat. 4,828,369) in view of Yoshihiro (Japan 06- 
196446) and Inman (GB 0169 744). 

Regarding Claims 1,2, 10, 11, 22, 23, 25 and 26, Hotomi teach in Fig. 2 a 
plasma chamber. (See Fig. 2) The plasma chamber includes a pedestal 4, which is 
adapted to hold a workpiece 3 to be processed. (Column 9 lines 65-68) A reactor base 
including base plate 1 houses the pedestal. (Column 9 lines 60-61 ; the reactor base 
includes the area between the grid and the base plate 1.) A high-frequency coil 7 is 
arranged adjacent the reactor and inductively couples power into the reactor. (Column 10 lines 
11-17) The plasma chamber enclosure structure includes a bell jar 2. (Column 10 lines 60-64) 
The bell jar 2 is single walled. (See Fig. 2) The enclosure structure is inverted cup shape in 
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configuration. (See Fig. 2) The plasma chamber structure includes a ceiling. (See Figure 2) 
The plasma chamber enclosure has a central gas inlet 8. (Column 10 lines 18-19) The plasma 
structure has a sidewall. (Fig. 2) The plasma enclosure has a lower cylindrical portion 
generally transverse to the pedestal. (Fig. 2) There is a transitional portion between the lower 
cylindrical portion and the ceiling. The transitional portion extends inwardly form the lower 
cylindrical portion and comprises a radius of curvature. (See Fig. 2) See Annotated Figure 
below. 



Fig. 2 




to vacuum 



pump 
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The plasma chamber enclosure structure covers the base. (See Figure 2) A 
plasma processing volume is 14, 15 defines a plasma-processing volume over the 
pedestal. (Column 11 lines 68; Column 12 lines 1-5) The plasma chamber enclosure is 
capable of transmitting inductive power through the enclosure from an antenna. 
(Column 10 lines 12-17) 

The differences between Hotomi and the present claims are that the flattened 
conical configuration of the ceiling is not discussed, the plasma chamber enclosure 
structure being formed of a dielectric material of silicon, silicon carbide, quartz or 
alumina is not discussed and the flange portion extending radially outward from the side 
wall. 

Regarding the limitation of the conical configuration, Yoshihiro teach a plasma 
chamber with a truncated conical configuration for a chamber ceiling. (See Abstract 
and Machine translation paragraph 1 1) In Figure 1 the chamber ceiling has a flat 
portion that extend to the gas inlet 2 such that the ceiling is more distant to the pedestal 
center 1 1 than at its periphery. (Figure 1 ) 

The motivation for utilizing a truncated conical configuration for the ceiling is that 
it allows preventing damage to a wafer surface. (See Abstract) 

Regarding the limitation of the quartz material, Inman et al. teach in Fig. 1 an ion 
source comprising a chamber 1 the wall 2 made of quartz. In the wall 2 are a first port 3 
by means of which the chamber 3 can be evacuated, and a second port 4 by means of 
which a volatile or gaseous material, ions which are to be provided by the source, can 
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be intruded into the chamber 1 . Surrounding the chamber 1 is a coil 5 through which an 
electric current can be passed from a radio-frequency power source 6 of a known type. 
(Page 2 lines 24-27; Page 3 lines 1-5) 

The motivation for utilizing a quartz bell jar in a plasma apparatus is that it allows 
for enhancing the number of atomic ions produced by the heating effect of the wall to 
the plasma. (Page 4 lines 1-10) 

Regarding the limitation of the flange extending radially from the sidewall, in Fig. 
1 of Inman et al. a radially extending flange is shown. (See Figure 1) 

The motivation for providing a flange is that it allows attachment to a chamber. 
(See Page 4 lines 22-28) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Hotomi by utilizing a truncated conical 
ceiling as taught by Yoshihiro and to have utilized a quartz material for the plasma 
chamber and radial extending flange as taught by Inman et al. because it allows for 
preventing damage to the wafer surface and enhancing the number of atomic ions 
produced by the heating effect of the wall to the plasma. 

Claims 3-5, 13, 14, 17, 18, 24, 27 and 28 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hotomi in view of Yoshihiro and Inman et al. as applied to 
claims 1, 2, 10, 11, 15, 22, 23, 25 and 26 above, and further in view of Smith (U.S. Pat. 
5,142,198). 

The difference not yet discussed is the use of an alumina enclosure. 
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Smith teach a dome shaped dielectric bell jar where reactive gases can be 
introduced and plasma produced through an RF generator means. (Column 2 lines 45- 
56) The dielectric bell jar is preferably made of quartz or alumina. (Column 4 lines 3-6) 

The motivation for utilizing an alumina bell jar is that it allows for reducing the 
wall effects in the chamber. (Column 2 lines 34-36) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized an enclosure made of alumina as taught 
by Smith because it allows for reducing the wall effects of the chamber. 

Claims 6, 12 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hotomi in view of Yoshihiro and Inman et al. as applied to claims 1,2, 10, 11, 15, 
22, 23, 25 and 26 above, and further in view of Reuschel (U.S. Pat. 4,023,520). 

The difference not yet discussed is the use of silicon for the chamber enclosure. 

As previously discussed Hotomi teach utilization of a bell jar for a plasma 
chamber for a reactive process such as reactive plasma polymerization. (See Hotomi 
discussed above) Reuschel teach that an entire reaction container such as a bell jar 
can be composed of pure silicon. (Column 2 lines 9-11) 

The motivation for utilizing a bell jar composed of pure silicon as a reaction 
chamber is that it is able to withstand high heat and ensure that pure deposits of silicon. 
(Column 1 lines 56-60; Column 1 lines 65-68) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized a bell jar made of silicon as taught by 
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Reuschel because it allows for a chamber that withstands high heat and ensures pure 
deposits of silicon. 

Claims 7-9, 19-21, and 29-31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hotomi in view of Yoshihiro and Inman et al. as applied to claims 1, 
2, 10, 1 1, 15, 22, 23, 25 and 26 above, and further in view of Degner et al. (U.S. Pat. 
5,074,456). 

The differences not yet discussed is the use of a conductive ceiling portion in 
facing relationship to the pedestal when positioned over the base, the ceiling being 
biased is not discussed, the use of a ceiling being a conductive material and is adapted 
to be coupled to a bias power source. 

As has already been discussed above in Inman et al. a reactor enclosure can be 
made of quartz. (See Inman et al. discussed) Degner et al. teach a plate in facing 
relationship to a pedestal. (See Fig. 3) The plate will provide an electrode surface 10, 
which is exposed to the plasma in the parallel plate or other reactor. The plate will be 
composed of a semiconductor pure material. (Column 3 lines 65-68) Examples of 
material include quartz. (Column 4 lines 12) The system 50 of Fig. 3 includes an RF 
power source 78 fro supplying the necessary excitation voltage to the electrode 
assembly 10 and lower electrode 58. (Column 7 lines 48-51) The electrodes can be 
"domed (Column 4 lines 59-65) 

The motivation utilizing a conductive ceiling portion and applying a bias to the 
ceiling portion is that it allows for the use of an electrode that has desirable electrical 
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and thermal properties that are compatible with many or all plasma chemistries. 
(Column 2 lines 22-24) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have recognized that the quartz bell jar of Inman et al. is 
conductive in the plasma and to have applied a bias to the quartz bell jar material since 
Degner et al. recognize that quartz domed materials are conductive and should have an 
RF potential applied to it because such electrodes possess desirable electrical and 
thermal properties that are compatible with many or all plasma chemistries. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. See 37 CFR 1 .1 30(b). 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

Claims 1-31 are rejected under the judicially created doctrine of obviousness- 
type double patenting as being unpatentable over claims of U.S. Patent No. 6,736,931 
in view of Yoshihiro (Japan 06-196446) and Hotomi (U.S. Pat. 4,828,369). 

The claims U.S. Pat. 6,736,931 teach the required plasma chamber enclosure 



structure. (See Claims 1-24) 
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The differences between U.S. Pat. 6,736,931 is that the conical configuration is 
not discussed and the transitional portion is not discussed. 

Yoshihiro is discussed above and teaches utilizes a conical configuration. (See 
Yoshihiro discussed above) 

The motivation for utilizing a conical configuration is that it allows for preventing 
damage to the processed wafer. (See Yoshihiro discussed above) 

Hotomi is discussed above and teach a transitional portion. (See Hotomi 
discussed above) 

The motivation for utilizing a transitional portion is that it allows for mixing of the 
gases. (Column 10 line 40) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified U.S. Pat. 6,736,931 by providing a 
conical portion as taught by Hotomi and to have provided a transitional portion as taught 
by Hotomi because it allows for preventing damage to the wafer and for mixing of 
gases. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M- Th with Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). J , 




Rodney G. McDonald 
Primary Examiner 
Art Unit 1753 
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April 11,2005 



